Introduction {#s1}
============

Global tobacco control has been strengthened in recent decades through efforts to prevent tobacco consumption and secondhand smoke (SHS) exposure among smokers and non-smokers.[@R1] An increasing number of countries have made all indoor public places smoke-free. However, designated smoking rooms (DSRs), lounges and other indoor smoking areas still exist in major airports. Although smoking is banned on domestic and international flights in most countries and airlines, concerns over SHS exposure in airports remain. A recent US study added to existing evidence that travellers and workers are at risk for SHS exposure from indoor smoking areas in airports.[@R2]

The purpose of this study was to compare the smoking policies of major international airports across the world with corresponding incountry legislation of smoke-free indoor public places. We also examine anecdotal information from travellers about airport rooms and areas where smoking is officially or unofficially allowed. The findings from this study highlight discrepancies between smoke-free legislation and airport practices, and this information could be useful for improving smoke-free policies or legislation. Prior research on the health effects of SHS, including the adverse effects experienced specifically by airline employees, is well documented.[@R3] [@R4] Research on SHS in airport smoking areas, while extensive, has focused exclusively on US based airports.[@R5] [@R6]

Methods {#s2}
=======

Sample {#s2a}
------

Data was collected from 34 major airports selected from five world regions: Africa, Asia, Europe, the Western Pacific and the Americas. To identify airports, we performed an online search using the terms 'largest, busiest or major airports'. Within each region, we used passenger traffic as the selection criterion for identifying major airports. The most recent statistics on annual passenger traffic for each airport came from the Airports Council International data repository,[@R7] and from individual airport and government aviation authority websites. Airports Council International traffic data was from 2011, while data from airport and aviation websites ranged from 2010 to 2012. Some of the airports in certain regions were comparatively small on the international scale, such as those in Africa, but had the highest passenger traffic in the immediate country or region. This selection process ensured a diversity of countries and broader representation than selecting airports with the highest passenger traffic overall.

Measures {#s2b}
--------

### Airport data {#s2b1}

We searched individual airport websites for information on airport smoking policy in July 2012, and checked for updates in July 2013. We looked for either an explicit statement of indoor smoking policy, or for listings of DSRs and other smoking areas. Smoking areas were defined as any open or enclosed indoor place where smoking was permitted within the airport, including rooms, restaurants, bars and business lounges. Policies were categorised as 'smoke-free' when smoking was prohibited in all indoor areas, 'smoking restricted' when DSRs and other smoking areas existed, and 'not restricted' when there were no rules on indoor smoking. We did not expect any airports to have a 'not restricted' policy.

### Local data {#s2b2}

We searched data on legislation of smoke-free public places for each airport location. We consulted three sources for this data. The Global Smokefree Partnership (GSP) was selected as the primary source because it had the most complete information on all countries in our analysis, with the most systematic categorisation of smoke-free legislation status as of 2013.[@R8] We adapted the GSP smoke-free definition to encompass the same three categories we used for airport smoking policy: 'Smoke-free' legislation was defined as all public places completely smoke-free, or at least 90% of the country\'s population covered by complete subnational smoke-free legislation. 'Smoking restricted' legislation was defined as allowing smoking in at least one type of public place (eg, public transportation), or allowing smoking rooms or other exemptions (eg, hotels) in otherwise smoke-free places. 'Not restricted' legislation was defined as having no public places completely smoke-free.

Data on smoke-free legislation collected from GSP was cross-checked for consistency with data from the WHO tobacco control country profiles.[@R9] If local data was not available from GSP or WHO Report on the Global Tobacco Epidemic,[@R9] we searched the Campaign for Tobacco Free Kids (CTFK) website as a tertiary source.[@R10] If legislative information was not available from any of the three sources, the data was categorised as 'Unreported.' It should be noted that subnational local data from CTFK was presented differently from GSP and WHO, and could not feasibly be categorised into smoke-free, smoking restricted or not restricted. Instead we recorded CTFK subnational level data in a series of three yes/no criteria, similarly to how it appears on the website: whether subnational jurisdictions at large were permitted to enact smoke-free law; if yes, whether such law could be more stringent than national law; if yes whether at least one jurisdiction had smoke-free laws that were more stringent than national law.

### Comparison of airport and local data {#s2b3}

Airport data were compared with local data to examine whether airport smoking policies were consistent with current legislation on smoking in indoor public places. Airport policy was compared with national and subnational level data. We counted an inconsistency if an airport had a lower level of smoking policy compared with local legislation (eg, a smoking restricted airport in a smoke-free country, city or state). Using the subnational legislation data from CTFK, we also evaluated how many airport locations could potentially enact stricter smoke-free laws, and whether or not this had been achieved.

Anecdotal traveller data {#s2c}
------------------------

We collected anecdotal information from a website named Smoking in Transit,[@R11] an online site targeted at smokers where users can search for airport smoking areas and comment on their experiences and observations of smoking rules. Several similar sites exist that provide similar anecdotal information from smokers on smoking in airports, but Smoking in Transit had the largest collection of reports on airports across the world. We reviewed comments that were posted between 2011 and 2013, which we accessed in July 2012 and July 2013. As of September 2013, the site was down and unavailable for access.

Results {#s3}
=======

Sample {#s3a}
------

We reviewed 34 airports from five regions: Africa (4), Asia (9), Europe (6), the Western Pacific (3) and the Americas (12) (see online supplementary table S1). Total annual passenger traffic ranged from 8 434 799 in Cape Town International in South Africa to 92 389 023 in Hartsfield Jackson Atlanta International in the USA.

Airport data {#s3b}
------------

For airport policies, 14 (41.2%) were stated as smoke-free, 18 (52.9%) were smoking restricted and two were unreported (Mohammed V International, Morocco and Soekarno-Hatta International, Indonesia). Smoke-free airports were located in Asia (1), Europe (2), Western Pacific (3) and the Americas (8).

Local data {#s3c}
----------

Data on legislation at the national level was reported for all 34 airport locations. National level legislation of smoking in indoor public places was smoke-free in 12 (35.3%) airport locations, smoking restricted in 19 (55.9%) locations and not restricted in three locations (8.8%). National level smoke-free legislation existed in airports located in Asia (1), Europe (3), the Western Pacific (3) and the Americas (5). Smoking was not restricted at the national level in three airports located in Asia: two in China (Beijing Capital International and Hong Kong International) and one in Japan (Tokyo International).

Subnational level data from at least one source was reported for 29 airport locations in total. According to data from the first two sources (reported in 20 locations), subnational legislation was reported as smoke-free in eight (40.0%) locations, smoking restricted in 12 (60.0%). According to data from the third source (reported in 21 locations), 16 airports (76.2%) were in locations that permitted subnational jurisdictions to have smoke-free law, while 5 were not permitted (23.8%). Among locations that permitted subnational smoke-free law, 15 (71.4%) allowed smoke-free law to be more stringent than national law, and 11 (52.4%) were known to have at least one subnational jurisdiction with more stringent smoke-free law than national law.

Comparison of airport and local data {#s3d}
------------------------------------

The two airports with no stated smoking policy (Mohammed V, Morocco and Soekarno-Hatta, Indonesia) were dropped from this portion of the analysis (n=32). At the national level, airport smoking policy was inconsistent with legislation in three cases (9.4%): Ataturk International, Turkey; El Dorado, Colombia; and Suvarnabhumi, Thailand. At the subnational level, airport smoking policy was inconsistent with legislation in two cases (10.0%, n=20): Ataturk International and Mexico City International.

Anecdotal traveller data {#s3e}
------------------------

Smoking areas mentioned in the qualitative traveller reports included DSRs, business lounges, pubs/bars and eateries. Specific directions to find these areas were noted in 13 (38.2%) airports.

Discussion {#s4}
==========

Our review found that the majority of major international airports evaluated contained DSRs or other indoor smoking areas, and several of these airports were located in countries with smoke-free status. Ataturk International is an example, as it allowed smoking in lounges despite national and subnational smoke-free legislation. South Africa, which had two airports in the review, presents a situation in which the country may be able to enact stricter subnational smoking bans in airports, but has not done this. These findings highlight gaps in current tobacco control legislation. Interestingly, a number of the airports with indoor smoking areas in our review were praised as some of the top performing airports in the world, such as Singapore Changi.[@R12] There were some positive implications in the data as well: Madrid Barajas Airport allowed DSRs despite a 2006 ban on smoking in enclosed workplaces,[@R13] but we learned that this airport has since enacted a smoke-free policy in line with their current national legislation.

We collected airport policy data as it was reported on websites several times throughout this review, but it is possible that policies have changed in the meantime. Extensive searching was often required to find information on airport smoking policy, if it was available, thus it is likely that consumers would have similar issues. Airports should state their smoking policy explicitly on their websites, and have easily accessible and visible links to the information. Information on airport DSRs and other smoking areas was easier to find from traveller reports on the Smoking in Transit website, but this was a biased source of information targeted at smokers. However, the anecdotal data from Smoking in Transit provided insight into compliance or enforcement of airport smoking policy: three of the airports that supposedly prohibited all indoor smoking were mentioned as having areas where smoking was in fact permitted. One report said of Indonesia\'s Soekarno-Hatta airport: 'Terminal 1 Domestic: Smoking is not allowed but the law is not enforced and everybody is smoking.' Several traveller reports gave explicit directions to finding a DSR or smoking area, or named specific bars and airline lounges where smoking was allowed.

A consistent definition of smoke-free and method for assessing smoke-free status is needed in order to advance knowledge sharing between policy makers and tobacco control organisations. We used multiple sources to capture a wide range of data on smoking policy, but the limitation in doing this was that each source had its own definition of smoke-free status, which sometimes conflicted with the other sources. Subnational level data was also unreported for a number of locations, which reduced our analytical sample for the comparison between airport policy and local legislation. Close examination of the legislative structure in each country would reveal which airports are publicly or privately managed, and whether they actually have the power to enact DSR bans, as this could have confounded our results. Airports with unreported local data, such as Morocco, would benefit from more in-depth examination of smoke-free laws and specific provisions in the law to determine their smoke-free status as a country. Future studies on the topic could also include observational data collected on site at airports to assess current smoking policy compliance or enforcement, rather than relying solely on data from internet resources that are often out of date or largely biased.

Research consistently shows that smoking rooms do not effectively protect outer areas from SHS exposure due to leakage of smoking air in the room.[@R2] [@R14] This is especially concerning for people who may be obligated to spend time near smoking areas, for example custodial staff or children of smokers. Moreover, the tobacco industry has influenced the design, construction and promotion of smoking rooms in airports in the past.[@R13] [@R17] We recommend that newly proposed state, local or national smoke-free legislation---or revisions being made to existing smoke-free law---should explicitly include airports as part of indoor workplace smoking bans. Indeed, the existing information on smoke-free law appears to consider airports solely as a place of mass transit rather than a workplace.

Airports themselves should also be encouraged to adopt internal policies to protect all persons who work or use the airport facilities. Because the process of changing state or national law takes time and differs by country, it is recommended in the short term for airports to provide reliable, easily accessible information to patrons regarding the airport smoking policy. With this standard, consumers can make informed decisions to avoid certain areas, lounges or restaurants in the airport to avoid SHS exposure. However, airline and airport employees may not always have a choice in avoiding these areas. The health of all travellers and workers should be held to higher standards by airports and governments by eliminating and prohibiting DSRs and other smoking areas in airports,[@R13] and adopting completely smoke-free policies should implement and enforce completely smoke-free airports.

###### What this paper adds

-   Currently, information concerning airport smoking policy is not located in one site and has not been reported in a consistent manner except for the largest airports in the USA.

-   Nearly 59% of airports included in the review had designated smoking rooms.

-   Despite the increasing presence of smoke-free places and legal capacity to enact stricter legislation at the local level, airports represent a public and occupational space that is often overlooked in national or subnational smoke-free policies.
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